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@ Passive shield for CVD wafer processing which prevents frontside edge and backside deposition. 



© An apparatus for CVD processing is described 
wherein a wafer (10) mounted on a vertically mov- 
able worlcplece support means (40) beneath a gas 
outlet or showerhead is raised into contact with a 
shield ring (100) which normally rests on a ring 
support in a chamber of the apparatus. The shield 
ring (100) engages the frontside edge of the . wafer 
(10), lifting the shield ring (100) off its support, when 
the support means (40) and the wafer (10) are raised 
to a deposition position in the chamber. The shield 
ring (100) by engaging the frontside edge of the 
wafer (10). shields the edge, of the top surface of the 
wafer, as well as the end edge and the backside of ' 
the wafer, during the deposition. Matching, tapered 
edges, respectively on the support means (40) and 
the shield ring (100) permit alignment of the shield 
ring (100) with respect to the support means (AO) 
and .alignment of . the wafer (10) to the support 
mearis (40) and the shield ring . (100). Alignment 
means are also disclosed to Circularly align, the. 
shield ring (100) to jts support in the chamber. Multi- 
unit shield rings (102. 104, 105) permit the use of 
wider shield rings and prevent cracking of the shield 
ring due to thermal stresses caused by temperature 
differences near arid away from the wafer (10) during 



processing. These shield rings (102, 104, 105) may 
also have tapered edges (106, 108) to ensure align- 
ment of the ririgs with respect to each other. . 
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This invention relates to apparatus for CVD 
processing of a semiconductor wafer. 

In the deposition of materials on a semiconduc- 
tor wafer during the formation of an integrated 
circuit structure, it is desirable to exclude deposited 
materials from the backside of the wafer, as well as 
from the edges of the front surface and the end 
edges of the wafer. This is of particular importance 
where the deposited material does not adhere to 
the native oxides usually present on such surfaces, 
which may require prior processing of such sur- 
faces to promote adhesion. 

For example, when tungsten is deposited over 
a silicon oxide insulation layer on a semiconductor 
wafer by CVD processing, the oxide surface must 
be pre-treated before the tungsten being deposited 
will properly adhere to the surface, e.g., by depos- 
iting a titanium tungsten (TiW) or titanium nitride 
(TiN) layer on the oxide surface. When tungsten 
deposits on the edges of the front surface of the 
wafer, or on the backside of the wafer, (which 
surfaces have not been pretreated with TiW or TiN) 
the deposited tungsten does not adhere properly, 
and flakes off as particles. As is well known, the 
generation of particles has a deleterious effect on 
subsequent wafer processing. 

As shown in Figure 1, in prior art deposition 
apparatus for CVD processing of a wafer, deposi- 
tion gas or gases, containing a material such as 
tungsten to be deposited onto the front or top 
surface of a semiconductor wafer 10. enters the 
CVD chamber through a gas inlet or "showerhead" 
20 which as shown is positioned above the wafer 
10. A pumping ring 24 is located on a supporting 
lip or shoulder 26 of the chamber and has an inner 
diameter (ID) selected, with respect to the outer 
diameter (00) of a circular susceptor 30 on which 
wafer 10 rests, to control the flow therebetween of 
a nonreactive purging gas from beneath the 
susceptor 30. The purpose of the purging gas flow 
is to inhibit passage of the deposition gas toward 
the edge and/or backside of the wafer, i.e.. to help 
prevent unwanted deposition on such surfaces.- 

Unfortunately, however, it has been found that 
even when using such prior art apparatus, materials . 
such as tungsten, may still deposit on the frontside 
edges, end edges, and backside of the semicon- 
. ductor wafer during deposition by CVD processing: 

Studley .et al, U.S. Patent 4.932,358, in ad- 
dressing this problem, discloses a seal ring which 
presses down against a wafer on a CVD chuck 
continuously around the outer periphery of the wa- 
fer and with sufficient force to hold the backside of 
the wafer against the chuclc. The seal ring has one 
surface which contacts the front of the wafer and a 
''^cond surface that extends close to the chuck, . 
which is larger than the wafer, so that the edge of 
the wafer is also excluded from CVD coating. How- 



ever, a complicated mounting mechanism is. re- 
quired to move the seal ring in and out of clamping 
engagement with the wafer and to maintain align- 
ment between the seal ring and the wafer. Further, 

5 the seal ring can only be as wide as the diameter 
of the chuck. 

It would, therefore, be desirable to have an 
improved vacuum deposition apparatus for CVD 
processing of a semiconductor wafer, which pro- 

w vides simplified seal ring means which would en- 
gage a semiconductor wafer to protect the edges 
and backside of the wafer from undesirable deposi- 
tions on such surfaces of the wafer. 

This object is solved by the vacuum deposition 

15 apparatus for vacuum processing of a workpiece 
according to independent claims 1 and 1 9 and the 
process chamber according to independent claim 
29. Further advantageous features, aspects and 
details of the invention are evident from the depen- 

20 dent claims, the description and the drawings. The 
claims are intended to be understood as a first 
non-limiting approach of defining the invention in 
general terms. 

The invention provides a shield which provides 

25 frontside edge exclusion of deposited materials on 
a sertiiconductor wafer during CVD processing as 
well as preventing backside depositions. The inven- 
tion develops further the apparatus described in 
copending European Patent application No. 

30 91120906.2. also filed by the applicant of the 
present invention. 

It is an aspect of this invention to provide 
shield means which will engage the frontside edge 
of a semiconductor wafer to inhibit deposition gas- 

35 es from coming into contact with such frontside 
edge surfaces, as well as the end edge and back- 
side of the wafer, when said shield misans and the 
periphery of the wafer are in contact with each 
other. 

40 It is another aspect of this invention to provide 

shield means comprising a shield ring with a ta- 
pered inner edge which will center the wafer with 
respect to the shield ring when . the wafer and 
shield ring are in contact with each other. ' ; 

45 It is a further aspect of this invention to provide 

shield means coniprising a shield ring with a ta- 
pered inner edge ^nd a susceptor with a matching 
tapered outer edge which will center the shield ring 
with respect to the susceptor, when the wafer and 

50 shield ring are in contact with each other. 

It is yet a further aspect of this invention to 
provide shield mean's, which will engage the front- 
side edge of a semiconductor wafer to protect the 
frontside edge surfaces, as well as the backside of 

55 the wafer, from undesirable depositions during CVD 
processing of the. wafer, and support mieans for the 
shield means when the wafer and shield ring are 
not in contact with ^ach other.. 
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It is Still a further aspect of this invention to 
provide shield means which will engage the front- 
side edge of a semiconductor wafer to protect the 
fronlside edge surfaces, as well as the backside of 
the wafer, from undesirable depositions during CVD 
processing of the wafer, support means for the 
shield means when the wafer and shield ring are 
not in contact with each other, and alignment 
means associated with the shield means and the 
support means to align the shield means both 
laterally and rotationally with respect to the support 
means when the shield means rests on the support 
means. 

It is yet another aspect of this invention to 
provide shield means that will engage the frontslde 
edge of a semiconductor wafer to protect the front- 
side edge surfaces, as well as the backside of the 
wafer, from undesirable depositions during CVD 
processing of the wafer that has reduced particle 
generation. 

It is a stilf further aspect of the invention to 
provide a shield means that has reduced suscepti- 
bility to thermal stress caused by temperature dif- 
ferences in various portions of said chamber during 
processing. 

These and other aspects and details of the 
invention will be apparent from the following de- 
scription and accompanying drawings. 

Figure 1 is a fragmentary vertical cross-sec- 
tional view of prior art apparatus used in the CVD 
processing of semiconductor wafers. 

Figure 2 is a vertical cross-sectional view of 
CVD processing apparatus constructed in accor- 
dance with the invention with a wafer support bear- 
ing a semiconductor wafer thereon shown in a 
lowered-, non-engaged position with a shield means 
resting on support means. 

Figure 3 is an enlarged fragmentary vertical 
cross-section of a . portion of the apparatus shown 
in Figure 2, showing the non-engagement of the 
shield means by the wafer and wafer support and 
showing the shield means resting on shield support 
means. 

Figure 4 is a bottom view of the shield ring of 
the invention showing . a rotational alignment slot 
and an alignment pin on the shield support means 
in the slot. 

Figure 4A is ah enlarged fragmentary view of 
the shield means of Figure 4, showing the align- 
ment slot and pin therein.. 

Figure 5 is a vertical cross-sectional view of the 
CVD processing apparatus of Figure 2 with the 
wafer support and wafer thereon shown in a raised 
position of engagement with the shield mearis 
which has b^en lifted . above the shield support 
means. 

• Figure 6 is an enlarged fragmentary vertical 
cross-section of a portion of the apparatus shown . 



in Figure 5, showing engagement of the shield 
means by the wafer and wafer support means and 
showing the shield means in non-contact with the 
shield support means. 

5 Figure 7 is an enlarged fragmentary vertical 

cross sectional view of a portion of the apparatus 
shown in Figure 2 with the wafer shown in an offset 
or skewed position and being engaged by the 
tapered edge of the shield means to urge the wafer 

10 back into an aligned position. 

Figure 8 is an enlarged fragmentary vertical 
cross-section of a portion of a multi-unit shield ring 
showing engagement of the innermost shield ring 
by the wafer and wafer support and showing the 

75 outermost shield ring in non-contact with the shield 
support means. 

Referring now to Figures 2-6, and in particular 
to Figures 2 and 5, a vacuum deposition chamber 
capable of CVD processing is generally indicated 

20 at 2. The chamber 2 contains a wafer 10 mounted 
on a vertically movable wafer support or susceptor 
40 beneath a gas outlet or showerhead 20 through 
which process gas enters chamber 2. A shield ring 
50. which normally rests on shield support means 

25 70 in the chamber 2. engages the frontside edge of 
the wafer 10 when the susceptor 40 and the wafer 
10 are raised to a deposition position in chamber 2, 
as shown in Figures 5 and 6. The shield ring 50, by 
engaging , the frontside edge of the wafer 10, 

30 shields the edge of the top surface of the wafer 10, 
as well as the end edge and the backside of the 
wafer 10, from the deposition gases as will be 
explained in more detail below. 

The chamber 2 may comprise one chamber of 

35 a multiple chamber integrated processing system 
for performing a number of process steps on a 
semiconductor wafer in a plurality of intercon- 
nected vacuum processing chambers. Such a 
multi-chamber integrated process system is dis- 

40 closed and claimed in Maydan et al, U.S. Patent 
4,951,601, assigned to the assignee of this inven- 
tion, cross reference to which Is hereby made. 

The chamber 2 includes sidewalls 4, a top wall 
6 and a bottom wall 8. Process gas entering the 

45 . inlet tube 12 in the top wall 6 is discharged into the 
vacuum chamber 2 through the showerhead 20 
which, as shown, Is positioned above the wafer 10. 
Purging gas enters the chamber 2 from ah inlet 
port or tube 16 through the bottom wall 8. A 
. 50 yacuunn port 14, leading to a vacuum pump, may 
also be located in the bottom wall 8. The support 
means 70. for the shield ring 50 may be connected 
to the bottom wall 8 or the sidewalls 4 of the 
chamt>er 2. . .. 

65 . A sleeve or skirt nriember 76 depends down^ 
wardly from the support, means 70 to the bottorn 
wall 8 to divide the bottom portion of the chamber 
.2 into an outer porttoii 15 df the. chamber 2, In 



EP 0 553 691 A1 



communication with the vacuum port 14, and an 
inner portion 17 into which the purge gas flows 
from the inlet 16. Pumping holes or openings 74 in 
the support means 70 permit both process gas and 
purge gas to enter the outer portion 15 from which 
they are pumped out of the chamber 2 via vacuum 
port 14. 

A susceptor 40, on which the wafer 10 is 
supported in the chamber 2, comprises a disk-like 
member having a broad base or bottom surface 41 
with a tapered sidewall 44 leading to a narrower 
top surface 42 which is designed to be approxi- 
mately equal in diameter to the diameter of the 
wafer 10 at the deposition temperature, e.g., at a 
temperature ranging from about 200 'C to about 
700 "C. 

The susceptor 40, as shown, is movable verti- 
cally within the chamber 2 via lift means which 
may comprise, by way of example and not of 
limitation, fluid power means 46 and an expandable 
lift tube means 48 having bellows to permit vertical 
expansion of the tube means 48 when hydraulic or 
pneumatic fluid is pumped into lift tube means 48 
by fluid power rneans 46. Figure 2 shows lift tube 
means 48 in a retracted position, resulting in the 
susceptor 40 and the wafer 10 thereon being in a 
lowered position (as seen in both Figures 2 and 3). 
Figure 5. in contrast, shows lift tube means 48 in 
an expanded position to raise the susceptor 40 and 
the wafer 10 thereon into position t^low the 
showerhead 20 for CVD processing to deposit the 
desired material onto the wafer. 

In accordance with the invention, when the 
susceptor 40 and the wafer 10 thereon are raised 
to the operating or deposition position, as shown in 
Figures 5 and 6. the frontside edge (the edge of 
the top surface) of the wafer 10 engages the under- 
surface of an inner lip 56 of the shield ring 50 and 
lifts the shield, ring 50 up from the support means 
70 on which the shield ring 50 normally rests when 
not engaged by the wafer 10. 

The shield ring 50, as seen In the top view of 
Figure 4. is generally circular or doughnut shaped, 
having a generally circular central opening with a 
flat edge 51 on one side of the central opening 
corresponding to "the conventional orientation flat 
found on semiconductor wafers. 

The shield ring 50 may be -formed of a metal 
such as. aluminum, stainless steel, nickel, monel or 
any other metal which would be compatible with 
other materials used in . the construction of the 
depositiort apparatus, i.e., the walls, the susceptor, 
•the showerhead, etc, which are all. conventionally 
made of aluminum or stainless steel. Preferably, 
however, the shield ring 50 will t>e constructed of a 
non-metallic material which: (1)<^ill be compatible 
with the operating temperature employed during 
the processing, (2) will be compatible with, the 



vacuum conditions in the chamber, i.e.. will not 
outgas. and (3) will be chemically inert, i.e., non- 
reactive, with the materials used In the deposition 
process. 

5 Since materials used in the deposition process 

may also deposit on the shield ring, necessitating 
cleaning of the ring, the shield ring 50, in the 
preferred embodiment, should be constructed of a 
ceramic material such as, for example, aluminum 
10 oxide, magnesium oxide, silicon nitride, boron 
nitride, zirconium oxide, magnesium fluoride, or 
quartz. The shield ring 50 could also be con- 
structed of a base material, e.g., aluminum, and 
then coated or clad with a covering of a non- 
75 metallic material meeting the above criteria, such 
as the above described ceramic materials, or an 
anodized coating of the base metal, e.g., a coating 
of aluminum oxide formed on an aluminum shield 
ring by anodizing it. 
20 The central opening of the shield ring 50 is 

provided with a tapered inner edge 54 on the lower 
surface of the ring 50 having approximately the 
same angle of taper as the tapered outer edge 44 
of the susceptor 40, i.e.. a matching taper. The 
25 tapered inner edge 54 terminates, at its upper end, 
at the inner lip 56. The inner lip 56. In turn, is 
dimensioned to inwardly extend circumferentially 
from the tapered inner edge 54 a predetermined 
distance to extend over the frontside edge of the 
30 wafer 10. The inner lip 56 has an undersurface 57 
which is flat and parallel to the surface of the wafer 
10 to permit flat contact therebetween and to pro- 
vide a seal to inhibit passage of process gases 
therebetween, 

35 The minimum amount or extent of coverage of 
the frontside or top surface edge of the wafer 10 
by the Inner lip 56 of the shield ring 60 will be an 
amount sufficient to at leasts provide a seal there- 
... between which will prevent process gases from 

40 reaching the end edge and rear surface of the 
wafer 10. The actual amount of coverage of the 
frorit side edge of the wafer 10 by the Inner lip 56 
of the shield 50 will be further governed, afleast in 
some deposition processes, by the extent of cov- 

45 erage of the top surface of the wafer 10 by pre-: 
vious processing steps. For example, when depos- 
iting tungsten on a silicon oxide surface of a wafer- 
10, i.e., either the oxide-coated surface of the sub- 
strate itself or an oxide coating on previously 

50 formed epitaxial silicon or polysilicon surfaces, the 
silicon oxide must be pretreated with another ma- 
terial, e.g., TiW oi- TiN, to'provlde proper adher- 
ence of the tungsten layer, and to prevent particles 
of tungsten from flaking off. If such a pretreatment 

55 step dFd not extend to the end edge of the wafer, 
tfien the area hot so pretreated must be covered . 
by the inner lip 56 of the shield ring 50 to prevent 
deposition and resultant. particle formation on such 
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unprotected surface. The inner lip will, therefore, 
usually be dimensioned to extend Inwardly over the 
front side edge of the wafer a distance of from 
about 1.5 to about 6 millimeters (mm), typically 
about 5 mm, to provide the desired sealing and 
front side edge shielding. 

The ID of the top portion of the tapered inner 
edge 54 on the shield ring 50 is just slightly larger 
than the OD of the top surface 42 of the susceptor 
40 by approximately the same amount. This toler- 
ance is provided for at least two reasons. First, the 
tolerance is provided to compensate for possible 
differences in thermal expansion when different 
materials are respectively used in constructing the 
susceptor 40 and the shield ring 50. The tolerance 
is also provided to ensure that as the susceptor 40 
and the wafer 10 thereon are lifted into contact with 
the shield ring 50. the shield ring 50 will not be 
supported by contact between the tapered inner 
edge 54 of the shield ring 50 and the tapered outer 
edge 44 of the susceptor 40, but rather by contact 
of the underside of the inner lip 56 with the top 
surface of the wafer 10 to enhance the sealing 
therebetween. 

By tapering the outer edge 44 of the susceptor 
40 and the inner edge 54 of the shield ring 50 by 
the same angle, an angle which will usually be 
about 30 • , but which may vary from about 1 5 • to 
about 60", i.e., by providing matching tapers, any 
possible misalignment of the shield ring 50 with 
respect to the susceptor 40 (and the wafer 10 
thereon) may be corrected by contact between the 
respective tapered surfaces which will cause shield 
ring 50 to laterally shift or slide back into alignment 
with the susceptor 40. 

The tapered edge 54 of the shield ring 50 
serves an additional function In the potential lateral 
alignment of the wafer 10, should the wafer 10 not 
be positioned on the susceptor 40 In coaxial align- 
ment therewith. As seen in Figure 7, when the 
wafer 10 is misaligned with respect to the suscep- 
tor 40, the edge 11 of the wafer 10 extending 
beyond the top surface 42 of the susceptor 40 will 
come into contact with the tapered edge 54 of the 
shield ring 50 as the susceptor 40 and the wafer 10 
are raised into position. The relatively light weight 
of the wafer 10 with respect to the weight of the 
shield ring 50 will cause the wafer 10 to shift 
laterally to realign the wafer 10 with the susceptor . 
40 as the susceptor 40 and the wafer 10 thereon 
continue to rise into the processing position. 

' The shield ring 50 is supported in the chamber 
2, when not in engagement with the. susceptor 40 
and the wafer 10, by resting on a support means 
.70. which may cpniprlse a circular shouldei-. or , 
support bracket ' secured to the sidevyall 4 of the 
chamber 2. Alternatively, support means 70 may 
itself comprise a ring vyhich is, in turn, supported 



by a rigid support secured to the sidewall 4 of the 
chamber 2. 

In a preferred embodiment, the shield ring 50 
is rnainlained in rotational alignment with the sup- 

5 port means 70 by aligriment means carried on the 
under surface of the shield ring 50 and the upper 
surface of the support means 70 which interact 
when the susceptor 40 and the wafer 10 are lower- 
ed out of engagement with the shield ring 50. i.e., 

70 the position shown in Figures 2 and 3. As shown in 
those figures (as well as in Figures 4, 4A, 5 and 6) 
the alignment means may comprise a beveled or 
tapered pin 72 on the upper surface of the support 
means 70 which is received in a similarly beveled 

76 or tapered slot opening 52 which is formed in the 
undersurface of the shield ring 50 and which ex- 
tends radially outward. As the shield ring 50 is 
lowered onto the support means 70. if the shield 
ring 50 is rotationally misaligned with respect to the 

20 support means 70. the respective beveled side 
edges of the pin 72 and the opening 52 will contact 
one another and move the shield ring 50 back into 
rotational alignment so that the flat portion 51 main- 
tains the same orientation. 

25 As shown in Figure 7. the shield ring 50 may 

also be provided with a tapered outer suilace or 
edge 58 along at least the lower portion of the 
outer edge of the shield ring 50 which matches a 
similarty tapered inner edge 78 provided on the- 

30 support means 70. When the shield ring 50 has 
been raised off the support means 70 by the 
susceptor 40, the tapered edges 58 and 78 coop- 
erate to provide a passageway for purging gas or 
gases, i.e., nonreactive gases such as argon, he- 

35 Hum or the like, to pass through from below the 
wafer 10 in the chamber 2, as shown in Figure 5. 
The purging gas pressure can be maintained 
somewhat higher than the reaction or deposition 
gas pressure, thereby er^suring a purging gas 

40 screen around the wafer. Such purging gases act 
to confine the process or deposition gases in the 
chamber 2 to the volume above the wafer 10 to 
facilitate the deposit4on thereon and to inhibit depo- 
sition gas molecules from passing into the area 

45 around the backside of the wafer or to other areas ^ 
in the chamber 2 where they are not desired. 

It should be further mentioned", in this regard, 
that while the purging gas does not usually pass 
between the end edge of the wafer 10 and the. 

50 inner edges of the shield ring 50 in the structure of 
the invention, should there be any passageway or 
opening between the wafer and the shield ring, i.e., 
should an incomplete seal be formed between the 
frontside edge of the wafer 10 and the undersur- 

55 face 57 of the Hp 56 of the shield ring 50, the 
purging gas will pass through such , openings, 
thereby inhibiting the undesirable passage of pro- 
cess gas^s through sgch openings; to the shielded 
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portions of the wafer 10, i.e., to the frontside edge, 
end edge and the backside of the wafer 10. 

The above description has been made showing 
a single unit ring shield means of the invention. 
Since it is desired lo move the reaclant gases as 5 
far as possible from the area of the underside of 
the wafer being processed, it is desirable to utilize 
a ring shield that is as wide as possible, i.e., that 
covers most of the area between the wafer on the 
susceptor and the sidewalls of the CVD chamber. io 
However, as the shield means becomes wider, it 
becomes subject to thermal stresses due to the 
temperature differences between the temperature 
near the wafer and susceptor, which is generally 
higher than the remainder of the chamber, and the 75 
temperature near the sidewalls of the chamber, 
which is generally lower than that of the wafer. 
These thermal stresses may result in cracking of 
metal and ceramic parts. When the shield means 
cracks, of course processing gases can reach the 20 
top, side edge and bottom side of the wafer. Fur- 
ther, as the ring shield is exposed to differing 
temperatures, it is subject to changes of dimen- 
sions, causing the ring shield to rub against the 
wafer and against the ring shield support. This 25 
rubbing results in particle generation, particularly 
when the ring shield is made of a material such as 
aluminum. As is well understood, the generation of 
particles in a CVD chamber is to be avoided. The 
multi-unit ring shields of the invention discussed 30 
hereinbelow in greater detail, can be made of ce- 
ramic which is a much harder material than alu- 
minum for example, and that is much less likely to 
generate particles within the chamber. Since the 
width of each unit of a multi-unit ring shield can be 35 
optimized with respect to temperature differences 
at different places within the chamber, cracking can 
also be elinrtinated. 

Figure 8 shows a preferred embodiment of a 
mufti-unit ring shield 100. The ring shield 100 as 40 
shown in Figure 8 comprises an inner ring 102, an 
adjacent ring 104 and outermost ring 1 05. The side 
106 of the inner ring 102 away from the wafer and 
the side 108 of the outer ring 104 adjacent to the 
inner ring are tapered in complementary, manner so . 45 
that when in contact with each other, the inner ring 
102 fits onto and forms a seal with the adjacent 
ring 104. In like manner the sides of the adjacent 
ring 104 and the outermost ring 105 are also ta- 
pered so that when in contact with each other, the so 
adjacent ring 104 fits onto and forms a seal with 
the outermost ring 105. The' multi-unit ring shield 
100 has the advantage that it can be made much 
wider without cracking than can. a single unit ring 
shield 50. . 55. 

Figure 8 also illustrates the inner ring shield 
102 in contact with the wafer 10 during processing.- • 
The opening 110 between the inner ring 102 and 



the adjacent ring 104 and opening 1 12 between the 
adjacent ring 104 and the outermost ring 105 al- 
lows purging gas to pass therethrough. 

Thus the invention provides means (or prevent- 
ing or inhibiting undesirable deposition of materials 
on the frontside edge, end edge and backside of a 
semiconductor wafer during CVD processing com- 
prising a shield ring in the deposition chamber 
which engages the top surface of the wafer during 
deposition, h/latching tapered surfaces respectively 
on the susceptor and the shield ring permit align- 
ment of the shield ring with respect to the suscep- 
tor, as well as permitting the wafer to be aligned to 
the shield ring. Optional alignment means on the 
shield ring and a support means used to support 
the shield ring when not engaged by the wafer 
permit alignment of the shield ring with respect to 
the support means. Matching tapered surfaces on 
the shield ring and the support means provide a 
purging gas passageway when the shield ring is 
not in contact with the support means, e.g., during 
processing of the wafer. Use of a multi-unit shield 
ring permits the use of wide area shield rings that 
can further remove the process gas from the un- 
derside of the wafer and decreases the likelihood 
of contact of the processing gas and the backside 
of the wafer. The multi-unit shield ring permits the 
use of hard, non-particle generating materials such 
as ceramics in the construction of wide shield rings 
that are not susceptible to cracking due to tem- 
perature differences within the chamber during 
CVD processing. A purging gas can pass between 
the units of the ring shield to allow a positive flow 
in the area of the wafer, further discouraging reac- 
tant gases from reaching the underside of the 
wafer. 

the Rgures have been explained in terms of 
processing a. semiconductor wafer as the work- 
piece, but the invention Is not so limited and other 
workpieces can be employed with concomitant and 
suitable changes in the configuration of the work- 
piece support or susceptor and the shield means. 
Further, although as illustrated the susceptor is 
moveable vertically within the processing chamber, 
other configurations can be used such as horizontal 
movement of the susceptor and the wafer. 

Claims 

1. Vacuum deposition apparatus for vacuum pro- 
cessing of a workpiece (10) which comprises: 

a) a vacuum deposition chamber (2); • 

b) a workpiece support means- (40) within 
said chamt)er (2) about the sarne size or 
sjightly smaller than the workpiece (1 0) to 
be processed; 

c) a port (12, 20) for process gas in a wall 
(6) of said chamber (2); 
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d) moving means (46, 48) for moving said 
support means (40) into and out of a depo- 
sition position in said chamber (2); and 

e) shield means (50, 100) for said workpiece 
(10) moveable so as to engage the top and 
side edges of said workpiece (10) and ex- 
tending beyond the periphery of said work- 
piece (10) during vacuum processing there- 
of to prevent deposition of materials on said 
top and side edges. 

2. The apparatus according to claim 1 wherein 
said support means (40) is provided with an 
outer edge (44) which is inwardly tapered from 
a larger bottom surface (41) to a top surface 
(42) and said shield means (50,100) has a 
similar taper on its inner edge (54) and a lip 
(56) extending inwardly to engage the frontside 
edge of the workpiece (10) to be processed. 

3. The apparatus of claim 1 or 2 wherein said 
shield means (100) comprises two or more 
units (102. 104, 105). an inner unit (102) adja- 
cent to said support means (40) and having a 
lip extending both inwardly and outwardly, and 
an outer unit having an inner edge that fits 
together with the outer edge of said inner unit. 

4. The apparatus according to claim 2 or 3 
wherein said tapered outer edge (44) of said 
support means (40) is of smaller dimension 
than said tapered inner edge (54) of said 
shield means (50, 100) and of like angle, 
whereby said shield means (50, 100) may be 
moved into alignment with said support means 
(40) by contact between said respective ta- 
pered edges as said support nieans (40) and 
said workpiece (10) are moved into a deposi- 
tion posltiori in said chamber (2). 

5. The apparatus according to one of claims 2 to 
4 wherein said support means (40) is circular 
and it has an upper surface (42) which is about 
the same as the diameter of said workpiece 
(10) whereby said tapered inner edge (54) of 

. said .shield means (50. 100) will engage a 
portion of the end edge of said workpiece (10) 
when a susceptor of said support means (40) 
and said workpiece (10) are moved Into a 
deposition position in said chambier (2), such 
that, if said workpiece (10) Is axialiy misaligned 
with respect to said support means (40) said 
tapered inner edge (54) of said shield means 
(50, 100) will urge said workpiece (10) back 
into an aligned position with respect to said 
support means (40). 



6. The apparatus according to one of claims 2 to . 

5 wherein said tapered outer edge (44) of said 
support means (40) and said tapered inner 
edge (54) of said shield means (50, 100) each 

5 define an atigle ranging from about 15* to 

about 60 • with respect to the vertical. 

7. The apparatus according to one of claims 2 to 

6 wherein the undersurface (57) of said lip (56) 
10 of said shield means (50, 100) is parallel to the 

surface of said workpiece (10) and said lip (56) 
extends inwardly over said frontside edge of 
said workpiece (10) a distance ranging from 
about 1 .5 to about 6 millimeters. 

IS 

8. The apparatus of one of the preceding claims 
wherein said shield means (50, 100) is sup- 
ported in said chamber (2) by shield support 
means (70) attached to a wall of said chamber 

20 (2) so that said shield means (50. 100) is 

supported thereon when it is not in engage- 
ment with said workpiece (10). 

9. The apparatus of claim 8 wherein alignment 
25 means (52.. 72) is carried by said shield means 

(50, 100) and said shield support means (70) 
to align said shield means (50, 100) to said 
shield support means (70). 

30 10. The apparatus of claim 9 wherein said align- 
ment means (52, 72) comprise mating means 
respectively carried on the undersurface of 
said shield means (50, 100) and the upper 
surface of said shield support means (70). 

35 

11. The apparatus of claim 10 wherein said mating 
means comprise a pin (72) with a tap6red head 
and a slot (52) extending radially on said un- 
dersurface of said shield means (50, 100) with 

40 correspondingly tapered sidewalls to receive 

said tapered pin (72). 

12. The apparatus of one of claims 8 to 11 wherein 
said shield means (50, 100) has an outer ta- • 

45 pered edge which corresponds to a tapered 

surface on said shield support means (70) 
whereby, when the shield means (50, 100) 
becomes disengaged from said support means 
(70) during processing of said workpiece (10), 

50 a passageway is provided for purging gas in- 

troduced into said chamber (2) from a wall 
thereof that is not the san^e as that of introduc- 
tion of said process gas, to inhibit said process 
gas fi-onri contacting the underside of said wor- 

55 kpiece(IO). 

13. The apparatus of one of the preceding claims 
wherein a divider (76) separates that portion of 
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14. 



said chamber (2) in communication with a 
purge gas inlet (16) from another portion in 
communication with a vacuum outlet (14). 

The apparatus of one of the preceding claims 
wherein said shield means (50, 100) is made 
of ceramic. 



said wafer (10) from said processing gas 
and inhibit deposition thereon. 

20. The apparatus according lo claim 19 wherein 
said ring shield (100) comprises a plurality of 
rings (102, 104, 105) whose edges mate with 
each other. 



15. The apparatus of one of the preceding claims 
wherein said shield means (50, 100) shields io 
most of the chamber (2) from the workpiece 

(10) extending outwardly to the walls (4) of 
said chamber (2). 

16. The apparatus of one of the preceding claims is 
wherein a purge gas port is in a wall of said 
chamber (2) that is different from the wall 
bearing the process gas port (12, 20). 

17. The apparatus of one of the preceding claims 20 
wherein a purge gas port (16) is in a wall (8) of 
said chamber (2) that is different from the wall 

(6) bearing the process gas port (12. 20). 

18. The apparatus of claim 17 wherein purge gas 25 
can pass through an opening (110) between 

said inner ring (102) and said outer ring when 
said inner ring (102) is engaged by said wafer 
(10). 

30 



19. A vacuum deposition chamber for CVD pro- 
cessing of a semiconductor wafer especially 
according to one of the preceding claims com- 
prising 

a) a vacuum deposition chamber (2); 

b) a circular wafer support means (40) in 
said chamber (2) having an upper surface 
(42) about the same size as said wafer (10) 
and a lower surface (41) which is larger . than 
said wafer (10), the walls (44) between the 

. surfaces (41 , 42) having a uniform taper; . 

c) gas inlet means (12, 20) for supplying 
process gas into said chamber (2); 

d) means (46, 48) for vertically moving said 
wafer support means (40) toward and away 
from said gas inlet means (12. 20); and 

e) shield means (50, 100) comprising a ring 
(50) having a tapered inner edge (54) with a 
taper angle about the same as the angle of 
the walls (44) of the wafer support means. 
(40). said tapered inner edge (54) extending 
inwardly from- the bottom surface of "said 
ring (50) to a bottom surface (57) of a lip . 
(56) which extends inwardly to engage the 
frontside edge of said wafer (10) when' the 55 
wafer (10) and wafer support means (40) 

are moved toward said gas inlet means (12, 
20) to thereby shield said frontside edge of 



21. The apparatus according to claim 20 wherein 
said ring shield (100) comprises an inner ring 
(102) and an outer ring, said inner ring (102) 
having a lip that extends both inwardly over 
said wafer (10) during processing and out- 
wardly over said outer ring. 

22. The apparatus according claim 20 or 21 
wherein the inner edge of said inner ring (102) 
has a taper corresponding to the taper of the 
walls of said wafer support means (40). 

23. The apparatus according to one of claims 20 
to 22 wherein the outer edge of each ring (102, 
104, 105) has a taper corresponding to a taper 
of the inner edge of the next adjacent ring. 

24. The apparatus according to one of claims 20 

to 23 wherein the outermost ring (105) is sup- 
ported by shield support means (70) attached 
to a wall (4) of said chamber (2). 



25. The apparatus according to one of claims 19 
to 24 wherein said shield means (50, 100) is 
supported in said chamber (2) by ring support 
means attached to said chamber (2) which 

35 permits upward movement of said shield 

means (50, 100) as said wafer support means 
(40) Is vertically moved upward into engage- 
ment with the undersurface (57) of said lip (56) 
on said shield, means (50., 100). . 

40 

26. The apparatus according to one of claims 19 
to 25 wherein a purge gas inlet (10) In a wall 
(8) of the. chamber (2) that is not the same as 
the process gas inlet (12, 20) allows purge gas 

45 to. pass into the chamber (2). 

27. The apparatus according to one of claims 19 
to 26 wherein an opening is formed between 
said ring support means and said shield 

50 means (50, 100) when the shield nrieans (50. 

100) is disengaged from said ring support to 
. pernriit said purge gas to pass, into the portion 
of the chamber above said shield means. 



28. The apparatus dcbording to one of claims t9 
to 27 wherein an opening. (110, 112) is formed 
between an inner ring (102) and its next adja- 
cent outer ring (104). when the inner ring (102) 
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is engaged by said wafer (10) to permit purge 
gas to pass into the portion of the chamber (2) 
above said shield means (100). 

29. A process chamber (2) for processing the front 5 
surface of a workpiece (10) in the presence of 

a process gas mixture, especially for use in an 
apparatus according to one of the preceding 
claims, comprising: 

a) an enclosed process chamber (2, 4, 6, iO' 
8): 

b) gas inlet means (12. 20) for supplying a 
process gas mixture into a region of the 
chamber (2); 

c) workpiece support means (40) for sup- 75 
porting the workpiece (10) so that the front 
surface of the workpiece (10) is exposed to 

the process gas; 

d) a barrier member (100) substantially larg- 
er than the workpiece (10) and having an 20 
open central portion; 

e) means for positioning the barrier member 
(100) so that its inner edge surrounding the 
open central portion sealingly abuts the 
edge of the front of the workpiece. whereby 25 
the barrier member (100) inhibits the pro- 
cess gas mixture from contacting the rear- 
ward portion of the workpiece (10); and 

f) wherein the barrier member (100) com- 
prises a plurality of concentric rings (102, 30 
104, 105) and wherein the barrier position- 
ing means positions each of the concentric 
rings (102. 104. 105) so that its inner and 
outer edges (106. 108) sealingly mate with 

the corresponding edges of the adjacent 35 
concentric ring, the inner edge of the inner- 
most ring (102) being posltfdned to sealin- 
gly abut the edge of the .front of the work- 
. piece (10). . 

40 

30. The process chamber according to claim 29, 
wherein the plurality of concentric rings (102, 
104. 105) is made of a ceramic. 

31. The process chamber according to claim 29 of 45 
30, wherein the plurality of concentric rings 
(102. 104, 105) is tapered in a complementary 
manner. 



56 
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